A fault tolerant system is a kind of system which it can repair itself when a software or hardware error happens. As a matter of fact, in a fault tolerant system if an error happens the system will be able to repair itself and continue its job without any interruption. The main point in these systems is reliability feature which is so important. There are many solutions that can increase reliability in these systems. One of these solutions is redundancy method. In this paper, we tried to create a system which has a high reliability because of using redundancy method. We investigated this method in special kind of vehicles named Hybrid Vehicle. We showed that we can improve this feature remarkably using this method.
Introduction
In today 's society, there is a concern which is spreading among people rapidly. It is related to fossil fuels. This special concern is because of global warming. Also, using these fuels, e.g. gasoline leads to increase their prices. In new approach of producing vehicles, we can refer to produce a hybrid vehicle which decrease fuel consumption and air pollution notably. Hybrid Vehicle consist of an internal combustion engine, an electric vehicle and an energy saver. The electric vehicle combines with a battery and produces torque force unit. So, hybrid vehicle can use as a battery saver when electric vehicle use as a generator. This is possible when Kinetic energy of hybrid vehicle decreases, e.g. when the vehicle is stopped or vehicle speed is fixed during driving.
Redundancy
One of the most important methods to have a fault tolerant system is redundant. Different type of redundancy is: Hardware, Software, Information and Time 2, 3 . The most common of redundancy is hardware redundancy. The most important type of this redundancy is TMR, which means we increase input module from one to three occurs in one of these modules, two other modules produce output. In practical concept, there are three types of hardware redundancy : active, passive and hybrid 1 .
Some solutions have been proposed to improve reliability. Adding a spare module in a self-repairing system can improve this feature in 16 . Also Markov model and cloud computing can increase reliability, reboot system, transfer and use sources 17 . Multiple access code division is a new method to transfer information with the least error value without using any voter 18 .
In section 2, we will explain about hybrid vehicles. In 3, we will explain basic model. In section 4, we will talk about preferred model. At the end , in section 5, we will assess our model.
Hybrid Vehicle
Hybrid Vehicle consist of an internal combustion engine, an electric vehicle and an energy saver. The electric vehicle combines with a battery and produces torque force unit. So, hybrid vehicle can be used as a battery saver when electric vehicle is used as a generator. This is possible when the kinetic energy of hybrid vehicle decreases, e.g. when the vehicle is stopped or vehicle speed is fixed during driving. This construction causes appropriate fuel consumption. Also, these vehicles do not never need to electric power. These types of vehicles can ride in high speed and more distance rather than other internal matters. It leads to have more efficiency.
Basic Model
The basic model shows a predictive fuzzy fault tolerant system which includes two input modules and five main blocks 1 . The first block is called Threshold Predictor, which has four outputs. This block predicts a threshold value for error main output. It also calculates three distances named D ij , D ik and D jk . The second block calculates two values which are threshold values. They are used to detect error in fault-detector block. When fault-detector block reveals modules errors, voter block decide between two values to produce a result. If both inputs are faulty, then the exception handler must produce an exception result 1 .
Preferred Model
As it was mentioned earlier, one type of redundancy is hardware redundancy, which means to add hardware to a fault tolerant system to increase its reliability 9, 13, 15 . Generally, the most important way of this type of redundancy is an NMR (N-Modular Redundancy) system which means we increase input module from one of N modules. These modules have the same value and performance. Because these modules have the same performance, so the main reason to add these modules is if an error occurs in one of these modules, the system can repair the error, do its job without interrupting and the rest of modules which are non-faulty can produce final output. The most common type of this redundant system is a TMR system which means we increase input module from one to three 4 . Also, there is a voter in these types of systems which decides between non-faulty modules and produces a final answer. So, there must be an appropriate algorithm to vote between the inputs in order to give a correct answer. In preferred model, there are three input modules. In fact, these inputs are such three sensors which capture three different values from brake pedal signals. Fig.1 shows a block diagram of this model. As it has been shown in the diagram, not only we can detect a fault, but also we can correct it at a same time. First of all, three input values is captured through the brake pedal signals ( , and ). They are used as inputs for first block which is named Distance Calculator. The block calculates the distance between the inputs and a threshold value through below equations:
After calculating these values, they are sent to next block. This fuzzy block which is called Threshold Level Calculator has these input values and FT (k) which is calculated from the double exponential smoothing method 1 and three output values which are called , and
. . These threshold values are used to calculate the proper interval for output values. Two next block detects and corrects faults. In fact, this part of preferred model is the most important part. Because these two blocks perform the main reason of redundancy concept. As it was said before, this model has a specific ability which is it can detect and corrects faults in a same time.The error-detection block detects inputs faults based on an error detection algorithm and the fault-correction block corrects inputs faults. After detecting and correcting inputs faults, we expect a non-faulty answer from voter block. There is a special voter in this block called Threshold-Gate voter which has a threshold value in order to perform a special algorithm in order to perform voting action 22 . In fact, this block is a part of the fault -correction block and implement the errorcorrection block task. In this case, all input modules are active. Whenever module output differs from voter output, the module must remove itself from the voting system. This method is called self-purging method 21 . As an important point, the final answer is produced when a fault appears in just one module in these kind of systems. It means a TMR system can repair just one faulty module. So, after the faulty module, removing processing, the voter decides between non-faulty modules. 
Conclusion
This paper presented an intelligent predictive algorithm for improving reliability feature using fuzzy logic, a fault detection and a fault correction algorithm for fault-tolerant system, specific hybrid vehicles. We used the most common type of hardware redundancy named TMR, which means we increase input module from one to three modules in order to increase reliability feature. If an error occurs in one of these modules, two non-faulty modules produce final output. If all inputs are faulty, the final input will be the last correct output.
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